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JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It has a shaft body and two or more attachment components containing the cam piece fixed to this 
shaft body by those shaft orientations by arranging. These attachment components In the assembly cam shaft 
attached to this shaft body by pressing said shaft body fit in the pore formed in this attachment component 
said shaft body It has two or more attachment sections to which a path becomes small one by one towards 
the end side or a both-ends side, and said two or more one attachment components of every are attached to 
these attachment sections. The pore of said attachment component While having two or more splines in inner 
skin, the bore of this spline is smaller than the outer diameter of the attachment section to which said shaft 
body corresponds. The ingredient of said attachment component rather than the ingredient of said shaft body 
by hard The assembly cam shaft characterized by the spline of said attachment component eating into said 
shaft body. 

[Claim 2] The assembly cam shaft according to claim 1 characterized by for the degrees of hardness of the 
ingredient of said shaft body being 1 20-450 in HV, and the degree of hardness of the ingredient of said 
attachment component being 500 or more in HV. 

[Claim 3] The assembly cam shaft according to claim 1 or 2 characterized by the base of the spline of the 
pore of said attachment component having become smooth surface-like. 

[Claim 4] By pressing a shaft body fit in the pore formed in attachment components In the manufacture 
approach of the assembly cam shaft which fixes two or more attachment components which arrange to those 
shaft orientations and contain cam piece in this shaft body While forming two or more attachment sections to 
which a path becomes small one by one towards the end side or a both-ends side at said shaft body and 
forming the pore which has a path respectively corresponding to the class attachment section of said shaft 
body on said class attachment components Two or more splines with a bore smaller than the outer diameter 
of the attachment section corresponding to the inner skin of this pore in said shaft body are formed. Attach 
every one sequential aforementioned class attachment component to a small thing from the big thing of a 
path at these attachment sections, and a shaft body is pressed fit in the pore of said attachment component 
in that case. The manufacture approach of the assembly cam shaft characterized by making the spline of said 
attachment component eat into the shaft body which consists of an elastic ingredient rather than the 
ingredient of said class attachment component. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[ 0001 ] 

[Field of the Invention] This invention relates to the cam shaft used for a multipurpose engine etc., and its 
manufacture approach. 

[ 0002 ] 

[Problem(s) to be Solved by the Invention] In the conventional assembly cam shaft, as indicated by JP,8- 
105307, A, for example In the peripheral face of the shaft body of the shape of a cylindrical shape which has a 
path with the almost fixed whole While forming two or more lobes in the attachment location of attachment 
components, such as cam piece, by rolling spiral or concentric circular, form two or more splines in the inner 
skin of the pore of attachment components, and a shaft body is pressed fit in the pore of attachment 
components. He attaches to a shaft body and is trying to attach components by attaching to the rolling lobe 
of this shaft body, and making the spline of components eat away. When attaching two or more attachment 
components to one shaft body, it attaches with the rolling of said lobe, and press fit of components is 
repeated, it attaches from the end side of a shaft body to an other end side, and components are attached 
one by one. Thereby, it becomes possible to attach two or more attachment components to one shaft body 
by press fit. That is, although a lobe with a larger outer diameter than that original outer diameter is made by 
rolling at the peripheral face of a shaft body, a shaft body is attached from the side which has not formed the 
lobe yet, and it can let it pass to the pore of components, attachment components can be moved to a lobe, 
and it can attach to this lobe. And if it is the approach using such press fit of grapple, compared with the 
approach using a key seat, welding, etc. of grapple, a production process can be made simple. 

[0003] However, by said conventional approach, since rolling and press fit are repeated successively, the 
process for attachment increases, and if there is no automatic gear of dedication, efficiency will not be 
improved by the attachment activity. 

[0004] This invention tends to solve such a trouble, simplifies a production process, and aims at offering the 
assembly cam shaft which can improve bond strength, and its manufacture approach. 

[0005] 

[Means for Solving the Problem] In order that invention of claim 1 may attain said purpose, it has a shaft body 
and two or more attachment components containing the cam piece fixed to this shaft body by those shaft 
orientations by arranging. In the assembly cam shaft attached to this shaft body when these attachment 
components pressed said shaft body fit in the pore formed in this attachment component Said shaft body has 
two or more attachment sections to which a path becomes small one by one towards the end side or a both- 
ends side. Said two or more one attachment components of every are attached to these attachment sections. 
The pore of said attachment component While having two or more splines in inner skin, the bore of this spline 
is smaller than the outer diameter of the attachment section to which said shaft body corresponds. The 
ingredient of said attachment component rather than the ingredient of said shaft body by hard The spline of 
said attachment component is eating into said shaft body. 

[0006] As mentioned above, it becomes possible to attach two or more attachment components to one shaft 
body by press fit by forming two or more attachment sections to which a path becomes small one by one 
towards the end side or a both-ends side, attaching to these attachment sections, and attaching one 
component at a time to a shaft body. And unlike the case where attach to the lobe formed in the shaft body 
by rolling, and components are attached, two or more attachment sections can be beforehand formed in a 
shaft body before attachment of all attachment components. 

[0007] In the assembly cam shaft of invention of claim 1, invention of claim 2 sets the degree of hardness of 
the ingredient of said shaft body to 120-450 by HV, and makes the degree of hardness of the ingredient of 
said attachment component 500 or more by HV. 
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[0008] Securingthe rigidity which needs a shaft body, the combination of this degree of hardness is suitable 
in order to make the spline of attachment pomponents eat into a shaft body certainly. 

[0009] Invention of claim 3 forms the base of the spline of the pore of said attachment component in the 
shape of a smooth surface in claim 1 or the assembly cam shaft of invention of two. 

[0010] Thus, if the base of a spline has become smooth surface-like, the reinforcement of the spline 
especially to the force of a circumferencial direction will improve. 

[001 1] Invention of claim 4 by pressing a shaft body fit in the pore formed in attachment components In the 
manufacture approach of the assembly cam shaft which fixes two or more attachment components which 
arrange to those shaft orientations and contain cam piece in this shaft body While forming two or more 
attachment sections to which a path becomes small one by one towards the end side or a both-ends side at 
said shaft body and forming the pore which has a path respectively corresponding to the class attachment 
section of said shaft body on said class attachment components Two or more splines with a bore smaller than 
the outer diameter of the attachment section corresponding to the inner skin of this pore in said shaft body 
are formed. Attach every one sequential aforementioned class attachment component to a small thing from 
the big thing of a path at these attachment sections, and a shaft body is pressed fit in the pore of said 
attachment component in that case. The spline of said attachment component is made to eat into the shaft 
body which consists of an elastic ingredient rather than the ingredient of said class attachment component. 
[0012] Thus, it becomes possible to attach the attachment components of plurality [ body / one shaft ] by 
press fit by forming beforehand two or more attachment section to which a path becomes small one by one 
towards the end side side or a both-ends side at a shaft body, and attaching every one class attachment 
component to the thing small from a thing big [ of a path ] in these attachment section one by one. 

[0013] 

[Embodiment of the Invention] Hereafter, one example of the assembly cam shaft of this invention and its 
manufacture approach is explained, referring to a drawing. 1 is a shaft body and this shaft body 1 consists of 
metallic materials, such as steel materials. And although the shaft body 1 has become round bar-like mostly, it 
has two or more cylindrical sections 2, 3, 4, 5, and 6 located in a line with the shaft orientations in same axle 
in the peripheral face. Among these, at least, the cylindrical sections 2, 3, 4, and 5 are mutually different 
paths, and the cylindrical section 6 has become a different path from the cylindrical section 5. Therefore, the 
level difference sections 7, 8, 9, and 10 are between the cylindrical sections 2, 3, 4, and 5 and 6. Among these 
cylindrical sections 2, 3, 4, 5, and 6, in drawin g 1 and drawin g 4 , the path of the bottom to the 2nd cylindrical 
section 5 is the largest, and the path of the cylindrical sections 2, 3, 4, and 6 becomes small one by one 
toward a top and the bottom. The path same as a different path from the cylindrical sections 2, 3, and 4 is 
sufficient as the path of the cylindrical section 6. In drawin g 1 and drawin g 4 and the 2nd cylindrical section 5 
from the bottom It is the 1st attachment section which the pulley 16 which are attachment components is 
fixed and is attached. The 3rd cylindrical section 4 from the bottom It is the 2nd attachment section which 
the cam piece 17 which is attachment components is fixed, and is attached. The 4th cylindrical section 3 from 
the bottom It is the 3rd attachment section which the journal 18 which are attachment components is fixed 
and is attached, and the cylindrical sections 2 and 6 of a vertical edge are the journal section at the time of 
this shaft rotating (rotation supporter). 

[0014] Although said pulley 16, the cam piece 17, and a journal 18 consist of a metallic material, the degree of 
hardness of this ingredient is higher than the degree of hardness of the ingredient of said shaft body 1. For 
example, the degree of hardness of the ingredient of a pulley 16, the cam piece 17, and a journal 18 is 500 or 
more in HV to the degrees of hardness of the ingredient of the shaft body 1 being 86-98 (it being about [ 170 
to 240 ] at HV) in HRB. In addition, a pulley 16, the cam piece 17, and a journal 18 can be manufactured by 
proper approaches, such as a die forging or cutting. Powder metallurgy can also be especially used for 
manufacture of the cam piece 17. In addition, the hardness of these components may be required only near 
the inner circumference section containing the splines 24, 25, and 26 which eat into the shaft body 1 and 
which are mentioned later, and 500 or less HV is sufficient as it by the other part. 

[0015] The pulley 16, the cam piece 17, and journal 18 which are said attachment component have the pores 
21, 22, and 23 in which the cylindrical sections 5, 4, and 3 to which said shaft body 1 corresponds are pressed 
fit, respectively. The path of these pores 21, 22, and 23 is larger extent a little than the outer diameter of the 
cylindrical sections 5, 4, and 3 which correspond, respectively. Moreover, protrusion formation of the splines 
24, 25, and 26 of plurality (at least 3) is carried out at the inner skin of pores 21, 22, and 23, respectively. The 
bore of these splines 24, 25, and 26 is smaller than the outer diameter of the cylindrical sections 5, 4, and 3 to 
which the shaft body 1 corresponds. It is about 0.05-0.25mm in a radius, the difference, i.e., the press fit cost, 
of this bore and an outer diameter. Therefore, in the condition of having attached a pulley 16, the cam piece 
17, and a journal 18 to the shaft body 1 by press fit, rather than the ingredient of the shaft body 1, when the 
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direction of the -ingredient of a pulley 16 t the cam piece 17, and a journal 18 is hard, the shaft body 1 will 
mainly deform plastically and the splines 24, 25, and 26 of a pulley 16, the cam piece 17, and a journal 18 will 
eat into this shaft body 1. Furthermore, as shown especially in drawin g 3 , the base of each splines 24, 25, and 
26 is formed in the curved-surface section 27 of the shape of smooth R. 

[0016] Below, the manufacture approach of an assembly cam shaft is explained. The cylindrical sections 2, 3, 

4, 5, and 6 of the shaft body 1 are beforehand formed, before attaching a pulley 16, the cam piece 17, and a 
journal 18 to this shaft body 1. Moreover, the pores 21, 22, and 23 and splines 24, 25, and 26 of a pulley 16, 
the cam piece 17, and a journal 18 are also beforehand formed, before attachment by the shaft body 1. 

[0017] Then, the shaft body 1 is pressed fit in the pores 21, 22, and 23 of a pulley 16, the cam piece 17, and a 
journal 18 from the cylindrical section 2 side with a press machine etc., and these pulleys 16, the cam piece 

17, and a journal 18 are attached to the shaft body 1. At this time, a pulley 16 is first attached to the 
cylindrical section 5 which is the 1st attachment section of the shaft body 1. Next, the cam piece 1 7 is 
attached to the cylindrical section 4 which is the 2nd attachment section of the shaft body 1. Next, a journal 
18 is attached to the cylindrical section 3 which is the 3rd attachment section of the shaft body 1. That is, 
sequential attachment is performed from the larger cylindrical section 5 of a path to the smaller cylindrical 
section 3 of a path. And if the shaft body 1 is pressed fit in the pores 21, 22, and 23 of a pulley 16, the cam 
piece 1 7, and a journal 1 8 in this way, rather than the ingredient of a pulley 1 6, the cam piece 1 7, and a journal 

18, the shaft body 1 which consists of an elastic ingredient will mainly deform plastically, and the splines 24, 
25, and 26 of a pulley 16, the cam piece 17, and a journal 18 will eat into this shaft body 1. A pulley 16, the 
cam piece 17, and a journal 18 are fixed to the shaft body 1 certainly and firmly by this, and especially the 
bonding strength of a shaft circumferencial direction improves. In addition, since it is larger than the path of 
the cylindrical sections 2 and 6 in which the path of pores 21, 22, and 23 makes the journal section on the 
occasion of said attachment, these cylindrical sections 2 and 6 are not damaged. 

[0018] The shaft body 1 as a thing with a stage as mentioned above, to the peripheral face of this shaft body 
1 By forming two or more cylindrical sections 5, 4, and 3 to which a path becomes small one by one towards 
an other end side from the end side, attaching to these cylindrical sections 5, 4, and 3, and attaching the 
pulley 16, the cam piece 17, and every one journal 18 which are components It becomes possible to attach 
two or more attachment components, such as the cam piece 17, to one shaft body 1 by press fit. And unlike 
the case where attach to the lobe formed in the shaft body by rolling, and components are attached, the 
cylindrical sections 5, 4, and 3 which are two or more attachment sections can be beforehand formed in the 
shaft body 1 before attachment of all attachment components. Therefore, compared with the case where 
especially rolling is performed, the part and the effectiveness of manufacture which the process which this 
rolling takes becomes unnecessary improve. And by the ability setting aside processing of the shaft body 1 
and the process which attaches attachment components, such as the cam piece 1 7, to the shaft body 1 by 
press fit, a production process can be simplified more and productivity improves. 

[0019] Moreover, since the degree of hardness of the ingredient of the shaft body 1 was set to 170-240 by 
HV, the required rigidity of the shaft body 1 as a cam shaft is securable. On the other hand, since the degree 
of hardness of the ingredient of a pulley 16, the cam piece 17, and a journal 18 was made or more into 500 by 
HV, the splines 24, 25, and 26 of a pulley 16, the cam piece 17, and a journal 18 can be made to eat into the 
shaft body 1 certainly by press fit, and a pulley 16, the cam piece 17, and a journal 18 can certainly be fixed 
to this shaft body 1. 

[0020] Furthermore, since the base of the splines 24, 25, and 26 of a pulley 16, the cam piece 17, and a 
journal 18 was formed in the curved-surface section 27 of the shape of smooth R, the reinforcement of the 
splines 24, 25, and 26 especially to the force of a circumferencial direction improves. Therefore, a pulley 16, 
the cam piece 17, and a journal 18 can much more certainly be fixed to the shaft body 1. 

[0021] According to one test result, when the press fit cost of the shaft body 1 and the cam piece 17 is set 
to 0.08mm, the pilferage pile (it corresponds to the bond strength of the shaft orientations of the shaft body 1 
and the cam piece 17) of 800 - lOOOkgf extent is obtained. When press fit cost was set to 0.13mm, the 
pilferage pile of 1200 - 1300kgf extent was obtained, and when press fit cost was set to 0.18mm, the pilferage 
pile of 1600 - 1700kgf extent was obtained. Moreover, it was checked also about torsion torque (it 
corresponds to the bond strength of the hand of cut of the shaft body 1 and the cam piece 17) that 45 or 
more kgf-m is obtained about each press fit cost (0.08mm, 0.13mm, and 0.18mm). 

[0022] In addition, this invention is not limited to said example and various deformation implementation is 
possible for it. For example, in said example, although three attachment components were built into one shaft 
body, the number of the attachment components attached to one shaft body is not restricted to three. It 
attaches to a shaft body at least, and only the number of components forms in it the attachment section from 
which a path differs mutually. Moreover, although it attaches only from the end side of a shaft body and 
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components were attached in said example, it attaches from the both-ends side of a shaft body, and you may 
make it attach components. In this .case, the class attachment section of a shaft body shall become small [ a 
path ] one by one toward the both-ends side from the pars intermedia of a shaft body. However, the direction 
which was made to perform attachment only from the one direction attaches, and a process can be simplified 
more. 

[0023] ^rawing 6 shows an example of an assembly cam shaft which performed attachment from the both- 
ends side. In this example, the shaft body 1 has the two cylindrical sections 3 and 2 which become small [ a 
path ] one by one toward an upper limit side from the cylindrical section 4 with the largest path, and has the 
small cylindrical section 5 of a path from this cylindrical section 4 to the cylindrical section 4 down side. 
Therefore, there are the three level difference sections 7, 8, and 9. The cylindrical sections 2 and 5 of a 
vertical edge make the journal section. On the other hand, the illustration lower part of the cylindrical section 
4 is the 1st attachment section to which a pulley 16 is attached, the illustration upper part of the cylindrical 
section 4 is the 2nd attachment section to which the cam piece 17 is attached, and the cylinder upper part 3 
is the 3rd attachment section to which a journal 18 is attached. And on the occasion of manufacture, the cam 
piece 17 and a journal 18 are attached to the shaft body 1 from the illustration bottom, and attach a pulley 16 
to the shaft body 1 from the illustration bottom. 

[0024] 

[Effect of the Invention] Since the process which attaches to processing of a shaft body and a shaft body, 
and attaches components to a shaft body by press fit by forming two or more attachment sections to which a 
path becomes small one by one towards an other end side from the end side, and attaching two or more 
attachment components which contain cam piece in these attachment sections by every one press fit can be 
set aside according to the assembly cam shaft of invention of claim 1, a production process can be simplified 
and productivity improves. Moreover, since the bore spline of attachment components is harder than a shaft 
body, it eats into a shaft body, especially it can secure the bond strength of a circumferencial direction. 

[0025] Securing the rigidity which needs a shaft body, since according to the assembly cam shaft of invention 
of claim 2 in addition to the effect of the invention of claim 1 the degree of hardness of the ingredient of a 
shaft body was set to 120-450 by HV and the degree of hardness of the ingredient of attachment 
components was made or more into 500 by HV, the spline of attachment components can be made to eat into 
a shaft body certainly by press fit, it attaches to this shaft body, and components can certainly be fixed. 
[0026] according to the assembly cam shaft of invention of claim 3 — the effect of the invention of claims 1 
or 2 — in addition, since the base of the spline of the pore of attachment components was formed in the 
shape of a smooth surface, the reinforcement of the spline especially to the force of a circumferencial 
direction can be improved further. 

[0027] According to the manufacture approach of the assembly cam shaft invention of claim 4, by forming 
beforehand two or more attachment sections to which a path becomes small one by one towards an other 
end side from the end side, and attaching class attachment components to these attachment sections by 
every one press fit one by one from the big thing of a path at the small thing, a production process can be 
simplified on a shaft body and productivity improves on it. Moreover, since the bore spline of attachment 
components is harder than a shaft body, it eats into a shaft body, especially it can secure the bond strength 
of a circumferencial direction. 

[Translation done.] 
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10 m^*(7)ia{aitifPp 0 p^j±A(-<toTia#(t-5 x t ^ 

tgAftA, AftAA, teitl-J: 19 ->-f7 hAA<79th/f]ffi 

19 t>lhS^A#i'?5m^ 5 T'#-5 

hW?r 

la#(tai5p 0 p(79TLglS(Cil lt> II#itai5p D D^^tBa)5i trS 
*f)^-£rTCco^WgB(mWt5wi:^x*#5 0 ALT, 
T <79 A 0 &J± A Af Uffl LAHttltAteTfcAfA A-ft 

Lfcia#itAife[-it-<, ©itxe 

%mmizx$z>o 

[0 0 0 3] LA>L^^«b, Sul£t^5fe<79AfeT'tt, feie 
20 tJIAt |fl^lt<79fc47H79Ig^^- 

< * *9 , #ffl <0 g mmwtf 

T# &V 'o 

[0 004] TcoJ: 0 *ffliaSSr«Bfc L ± 5 

b-rZ>b<DX\ MitXg^rfflBMLL, 
#6*ai;AAiy-tT hfcJ;L ! A<79®iigA?'iA»tt-rAT 
tASWi-TAo 
[0 0 0 5] 

-5 fc 46(79^] If All 1 <79^(1, 
@WAiS/5gTA7ci<6(-, ->t7h^#:i, :©'7t7h 
30 Af£t-A<T9ttAnAcM^T@®£ti7c;0X f— 

■ft^<79|fi{4LSl5p°u t Ail A, -tl(b<79|l#(-tai5p a p(a, T 
c79|a#ttla5p c p(-lM$ttA?Lg|5lcifliEv'-V’ T hAf£AX 
AtS-iLJ; >9 7X>yy 7 h iblx/ciffiTz; 

*A'>t7 M;Jb'VT, HulEi^-rT hA^(i, A<79 — iS 

itaP &W L, Ttlb<79|flMtt®l;mIfElS^C<79^fl#(tapPP 
tfS— o-f Offlttlt LLlTX 19 , BfJlEia{i-(taPp D p(79?Lgp 
(i, F^j5ffii-1S^C(79XA7X>'A^''t'5ii:t)(-, T(79 
yzfy'i >cT9F*gfg75Sffj|Ev'-vT h At^<79 TtiLT 5 ffl-fi - 1 1 
40 015(79^1 A 9 L/J'$ < <0 , HiJfall'fTltaPp c p(79t4' 

hA<^(79«-|4J: <9 L®«T\ 

f|5p R p(79^A7X Y!5SiME->t7 hAW-A^jAATV'S 
L<79TfoAo 

[0 0 0 6] SuxEti.J; 5 iA 'y\7 hAAl^, A<79 — 
«A7c(i«ffiiJ(-|6]t9-THIS^^LJs$ < AA^fc<79ffif4 

ttapAJFM lt, ^4x6, < mmimizmttrtwshz — 9 
-fo!Rhftt-5T tfcj: «9 , 1 A<79->-^t hAAi-^fcro 
la^it^pAJIAJCJ; >9ffl.#|-t5T L 

teatf-J :9->i’7 h AAt-JFM Lfc?^tUaP(c|l^ 
50 (tSf!p R p Affifatt (±MA ^ , ?gm<79,mLfLSfP(±, 
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v-4r 7 hAftAJTM 
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[ 0007 ] iSsftJi 2 GDfP^fi, ftA*! i 

aa-a-^ 7 hc*3\dt, itUlEA-f 7 h ftftco**;fs|-cQ£gffi 
£HVT'120~ 450i: U 
HVT'500tl_ht LfctcDT'fcSo 
[0 0 0 8] r 0DSI^(75|l^-fr(i, A3f7 hftftOi&g 

&»t££?®{£ L&tfs <b, mnn^&<^yy°y^ 7£A-r 
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[0 00 9] ttjftif 3 c7}|g0R{*, tfA 1 ! 1 £ felt 2 <7>31§ 
BR<D*&5i;*7AA-Y7 htAfeV'T, 

<D7 7 B 7--l' VcoSgB^rifb^^flS^ci^jfMLfctcDT 
foSo 

[ooio] ccdj; o^y^y'i 
B^i^oTi'S,!;, #icr mJjfacotriztt-f&yy’y 
E 7<D3£j£;4S|7niiftSo 
[0 0 1 1] fitA*! 4co|§(R(i, 
fc?UH5(-A^7 tl-i 19 , 

7 hWlc, ^(DlfcfrBti^^TAAfc”— 7&'^trig^ 
<DMfAt®p p p£05£ftSill£A A a-y - 7 h (DM3S^fe(C 
*3 AT, itufEA-Y7 hftftlX A CO — J&ffliJ 3 . Ac fiBIffiffliJ 

Bix&iahm^pT, mmy-yy 
g-^ttiz-tsmzw-rzjL M&Bis-rzt tbl^ ZCO 

mss.y^y 

(D^SJ; <9 A&JFMU 

T fri b<D*filAt£gTflT>A£ % ^cofrb'h £ ft t><Dfdffl 

^stjfa#ffi^itei5p o D^-o-roia#it> ^®ks, mim 

ttlt^o B n<D?L3lUcv^:7 F^^-EALt, 
ft®p°p(DMf4J; >9 b <b S A -y 7 hftfttc 
mIiSll#(ta5p 0 p<D7 7 P 74' 7?rtV'M-t5t(?)-efo 
So 

[0 0 12] TcDiohl, AtAF^W;, -to— Sg-IRIJ 

^£A*lfMAT, m^coM^t'tatcgcDAc^^’bcD 
AET^A t <D(di|I^#ll#(tSBp p p £-oA oiafAt T 
<d< rt^D, iAo->t7 
pp^rEEAl- <fc Di&hmST 
[0 0 13] 

[3gBR(D3gj5£Bftg] »T> AI§BllT?fiAAAAY7 h*3 
J;t>'E:<DM3sA'r£cD— 'T, L/A 

AStftBRASo 1 (AA-Y7 hftftT\ ;w->f7h^ 
1 ALT, Ay 

7 hftftl(*!5f£;E#4£l^AoTiDSA, AcoWABL: 
0#lft(;:&A7c^(DR*mgfl2, 3, 4, 5, 6 £;ft 
HffilAfrLTASo ZtlbcOjb'J>te< b b Rftt^ 

2, 3, 4, 5tt5McS&-5®l-&oT:fc‘9, Rt£tft 
p| 56 fiRtifctKpR 5 irM&SfSCiTAoTASo LAAoT 
Rt£#c£B2, 3, 4, 5, 6 FdKciil&Ma 7 , 8, 9, 
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L>, im*3Ami4h:*3V'TTAP>2#g<DRft:bc£G5 

< , ■ZiU)'b±m& itTRliJt-ftAoT 
R4H£S|S2, 3, 4, 6(D@(*|l|I&A£ < &S„ Rtt^t 
215 6 (D^ii, RtfctKSlS 2 , 3, 4 tm?J:2>&-r:"bfflb'& 
-et><tl\ A LT, @l*3,£L<|I|4(£*3V'TTA!b2# 
g<DR*H£2|5 5 fi, mMitlfBp^-efc^A— U — l6A(15g: 
£*lT,1fittht ^ftSS? 1 <D*£f*S*2l5hl/AoT*3 >9 , TA 
b 3#gcDRtt:t£S|34f4, *fitt(*2|5p p qT-fcS;OAt:“— 7 
10 17A0££;ftTilfittit^;ftSM2<DiRft-lt2|5t;i7AoT*3 
<9, TA*b4#g<DR1i:t£2l5 3fi, IRttl tg|5p D pT-fcSA 
Y-AX18A®:££;ixTfflhm f)h5I 3 
tAoT*!!), ±T^<DRtt^2, 6 {*, rro-A7F 
A@fcftSI^<DAY-AA'2|5 ([H]e^gR) iAAoTA 
So 

[ 0014 ] huiet" — y — 16 , 

— A/M8{*^®|ffi-A fbAAoTV'S A, T (DtAt^CD^lg 
f*ffIfEAY7 h Aft 1 (O h-ffi-O®,® J; *9 tiiK 4oTV' 
So 0iJx.i;f, Ay 7 hAft 1 <D*tfAD£I,gAHR B T86 
20 —98 (HVT'170— 240tB3) AfcScDfC^ j-LT, 7”—!; 

—16, 77 A t°— 7 1743 J: t/ V 5 ^ — ^ -b;i'i8<DW$l-(nm&e$ 
HVC5001i(._hT'foSo 7^*3, 7°— 19 — 16, *At"-71 
7*3 A/W8iiM^fcSV if'<D 

illFiDA’ftf-J: 9 ^ig-C# So #(C^At°— 717(DiHjt 

So 7 a * 3 , ;A6Slin n p©®$ 
(*, '7t7 hAft 1 (^V'jAMtil!AS7 7°7'l'724 > 
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FSASRtt^gP5, 4, 3 Ai'^r 4x A AUE A $ X S ?L^P2 
1, 22, 23%^- LTV 'So CltxP>(D?LgB21, 22, 23<D® 
(*, ^ti^H^ASRtt^gPS, 4, 3 cAftSJ; U t 
^AAtV'SSAfoS, ^fc, ?Lr( 521, 22, 23(D|*lJlffi 
I C(±is#: (A'7i<i:t3A) (D7A7E724, 25, 267)5 
-eAl^tl^ttilFM^ttTV'So H07A74’ 724, 25, 
26<Dt*J®li, 7t7 hAftKD7Pj-lSASRtt41c^5, 

4, 3CDft®J;i9 t/J'$< /AoTV'So w(Drt®t^1^ 
60^oi 19 HEAAHASiXO. 05—0. 25ramgiSAfe>So L 
40 fc7)5oT, A-V7 hAft 1 iiA— !1 — 16, A/At”— 717 
*3<t05c7^_- 4vH8£rmAtc i *9ffifAtA^A(A A 
^-7 hAft 1 19 t7”- y — 16 , *7 A fc°— 717*3 

J; LF A' A — ^ *-7H8(D*tl4<D S A 1 1- <* V , 

A-r 7 hAft 1 & ±lcMi&$£0 Lt ro-A 7 hAft 1 
(C7°— y— 16, *7 A t°— 717*3ott9 ? A-r— A/H8C07 A” 
7EA24, 25, 26^5^V'iAtf~ tii7AS„ ^ t>tX, #(C 
H31C17AA 7tC, #7A7-E 724, 25, 26<Dggg*7i 
P)^>/AR^<DEftE$B27t^figL.TfoSo 

[0 0 16] oft, ffli^Av't 7 h cD®iigA?i(CO 
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5, 6(4, bAAl icy— V — 16, *At- 

^1743 — A7ki8A*lfAtSmJ(-X^lMLT43 

<„ 44c, A— y— 16, A AX— ^17*3 — X/l- 
18C73?L5|521, 22, 23434t>AA7XX24, 25, 26 1>, '> 

■So 

[0 0 17] A<73^, Al/7M$AX{c4 y X-r 7 bAA 

1 y — 16, * At— ;*17434U : 

A-y— X/M 8<73:?L5f521, 22, 23(Cj±ALT, LXA<73A 
— y— 16 , A AX— 3*.17434tA3>-y— A/HSAX-YT b 10 
AAii-&fl-(tS„ SiyjdA— D — 16A ->-*• 

y b AA 1 <73|? 1 <7)|I#(taiT'fo5R1$t(c0(55 
So o£'(C, *At°- ^17^rv/-r7 bAAl <73gS2<73fl 
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3(C*lft-(tSo oi >) i© i !9 1/ 5 
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3*17434t4v : -Y — y-/H8c75^.A7 4'>'24, 25, 26;6Scft(A 
i^tfo L4Uc4y, A— y— 16, AAX— X17434t/v ; 

-Y — A/1^18^^ A^r T 7 hAA 1 (— c5 
to, #(C'>-Y^ bRJlAlRroj^A^PRAASo bc43, 
HUlS|a#(tl-I^LT, 7L5I521, 22, 23(73 XA- 
5P£4r4RtH£5)5 2, 6<73@4y*#lA4c£>, CHf>R 
*£AS|5 2, 6 ^tHKXS - ir (44jA\, 

[0 0 1 8] HX(734 ?(-, A7 bAAl £rlxf4#c7> 30 
4>(73i:LT, Z.(D'y^y bAA 1 <73^b/lS(C, -£<73— 
ffl'J^^Wli«fIJ(-R](yT)ii^S^S/J'$ < bcS^WRIi^ 

515 5, 4, 3^Jf^L, rbl^C73Rft^5|5 5, 4, 3 (C 
*I#(45|5p a pTfcS:4'— y — 16 , A A t°— x 1743 40>''A4r 
— A/H8& — 9Ao|lttttST£(c4y, l$©-7f7 
bAA l bib? A X— xi7X b"(0^gf«7j|ilM(t*bp 0 B XEEA 

(£1X4 y 

■A7 b aai-im L.fc?^tti5i5(cia#(-tsi5p p p^ffi#it s 

1 tegA y , }*Sfc<73*l4W5l5Tfc 5 R*£tL5l5 5 , 

4, 3(4, ^T<73|l#(45l5p B pC73bl{4(tmI(C^<i6'> J r y b 40 
AA 1 (-JFM LT43 < L4/55T#So L-vt^oT, 45=(c 
teit^rfT o Lrafc^ic^XSXf.I^XI^- 

4eS5A ©3fico^)A^[blXA-5o ALT, ->t7 bAA 
1 (73jDXi:->-tT bAAl (-A At”— 7 ^ 17 / 4 i:<73ffif4(4 
5 Bpp£XEA(( 7 <4 y IlfXtSXgi: £B'JbiT£ S4i!:4 
y, *!3tX?S£4yfWlX?t, ^Mtt^R)±A2>o 
[0 0 19] 47c, 5/-t7 b A A 1 <7344lb(73SIiS &HV 
T170~240£ L/cCOT, *AA7 b i: LTcOA-y: 7 b 

AA l <73^^74»J')45rftf*TA -So —A, A— y— 16, 

47 A X— 3*.174> 4l>'-7t- y-/H8<734b^(7351^AHVT 50 
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50041X1- Lfc(73T, A— y— 16, 43 A t° — T17434U 5 
i7-v— X/USW^A^-b V24, 25, 26£rffiAi- 4 y X-Y 
7 bAAl (-Sfc^t-^V'iAiXAL ir^T#, LCO X-Y 
7 hAA 1 (-A— y — 16, A AX— 3M7:i34tAA-Y— A 
7H8^5fe^(-@^T# 6„ 

[0 0 2 0 ] £fb(C, A— y— 16 , A A X— 3*1743 4 O 5 
vX— A 7 H 8 < 73 *A 74 ’ > 24 , 25 , 26 < 73 gg| 5 £;-?t fbA& 
R^t( 73 ttffi 5 l 527 (- 1 FMLX( 73 T, W(-R/l^R]COAi -74 
AS 3 * A 5 A > 24 , 25 , 26 < 733 £Jt 4 S[n]XA 3 o Lfc^o 
T, is-^y bAAl(-A — y — 16 , AAX— 3 * 174341 / 
vX — A/H 8&4 y 1 'oA 9 ffe^(-ia^T^ S>„ 

[00 2 1] — o<73|it®^5^:(-4A(4', >-Y 7 b AA 1 
1: A A X— 3* 17 b <73j±AX AO. 08mm i: L4cirX800~100 
Okgf^grofetl^s (44 7 bAAl iAAt°-7717i 
(73|fj)A'R](73|S^tglC^flt;) 4'^#L4o, AAA AO. 13mm 
t L4c#^-1200~1300kgf@^(73feA^fM75 S; (#L>4l, E 
AAAO. 18mm£ Lfd^-1600~1700kgf?SSc73fe#^fS 
45#LX4c 0 44c, taLy b/i^ (->-i7bAAliA 
At°— (CBILT 
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BufE3IJfE0!JT(4, 1 A©'/7 7 bAAlc 3 o<73|lj4(t5l5 
p° D AllAiAA/4c4S, 1 A <73 y+7 b AA(cll^(4S*lf4 
(45|5p a p(73^C(4 3 OtcpgS t <73T'(4A V \ A7 bAAi- 
14, XA< i L,m<4tt5(5p B pCOi5cA(tSi 4cHc7j^ASffi 
f4(45)5AfMASo S4c, HdIE*)5S)5''JT'i4, ->t7 bA 
A<T-m']4 ^ L <73 A$lbl (t 5(5 pp A,ffll4(t S 4 5 1- L 4c 
4L A7b A A<7) fSiffiffll 4 j ^ L 1X4 (t 5)5 p°p A#H 4it S 4 
3(-LTt4l\ T(73^-g-, A7 bAA<73#|l#(t5l5 
(4, A7 bAA^APp^Tj^tSiiSfli^Rili^oTlili^® 
(73/J'$ < ASt(73iAS„ 4c4cL, — sAfaWAALUbt 
(4 A(?t 7> 4 9 (- L4cX-75^1{4(txm(44 y fgfB&^T A 

So 

[0 0 2 3] 1116(4, RiSMb ^ LM-tlt Afb o 4A1X A 
A-A7 b<73— WA^LTO'So T<730iJ(c43l/ 'T, vX 

7 b AA 1 (4, *A®<73A#l/'Rtttt5|54 4i^ibX®Si)^ 
(b]4^oT)l)I7A^(73/J^ < /^S 2 o< 73RS^5)5 3, 2At 
L, Rb£t*c5l54(73T«(-L(73Rtt41c5(54 4 yg<73/J'$V' 
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AAtWTfeSo -X, Rttb»c5l54co|g]^T5P(4, A— 
y —164^114(4 1 <73M4l45|5(- Ao T43 y , R 

tt^5)5 4 <T3H)7nX5l5(4, A A t°— ^ 174S|14t(t A4lS^ 
2<7),blf4(t5l5(-AoT43y , RttX5)53i4, At—A/w 
184 s llf4(t 64S® 3 <73jjlj4(45l5(cAoTiASo X LT 
®5t(c^LT, AAt— ^1743404'^— A7H8(4HiA 
AffliJALX-t T b AA l (-!!4t(t. A— y — 16(4E)AT 
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